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Kuchynka  (Cechoslov.  Acad.  Sci.,  Prague).  Z.  physik.  Chem.  (Frankfurt)  25, 
286-7  (1960).  C.A.  55,  5091b. 

Separation  of  parahvdroqen.  orthohvdroqen.  hydrogen  deuteride.  orthodeuterium, 
and  paradeuterium  bv  gas  adsorption  chromatography.  Takao  Kwan  (Hokkaido 
Univ.,  Sapporo).  J.  Research  Inst.  Catalysis,  Hokkaido  Univ.  8,  18-28  (1960); 
cf.  C.A.  54,  2985n.,  C.A.  55,  60c. 

Conversion  of  ortho-  to  parahvdroqen.  Daniel  H.  Weitzel  and  Whi.  V. 
toebensteir..  U.S.  2,943,917,  July  5,  1960.  C.A.  54,  21683  c. 

Theory  of  ortho-para  hydrogen  separation  bv  adsorption  at  low  temperatures. 
Isotope  separation.  David  White  and  Edwin  N.  Lassettre,  J.  Chem.  Phys.  32, 
72.84  (1960)  C.  A.  54,  11631  g. 
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1961 


Dear,  J.  W.,  A  tabulation  of  the  thermodynamic  properties  of  normal  hydrogen 
from  low  temperatures  to  300eK  and  1  to  100  atmospheres.  NBS  Technical  Note 
120  (1961). 

J.  F.  Kucirka  and  6.  E.  Schmauch,  "Investigation  of  the  Para-Ortho  Shift  of 
Hydrogen",  ASD  Quarterly  Progress  Report  IV,  Contract  No.  AF  33(61 6)— 7506 
(July,  1961). 

Johnson,  V.  J.  (ed.).  Properties  of  Materials  at  low  temperatures  (a. 
compendium).  Pergamon  Press  (1961). 

Properties  of  Materials  at  Low  Temperatures  (a  compendium).  Johnson,  V.  J. 
(ed.),  Pergamon  Press  (1961). 

A  tabulation  of  the  thermodynamic  properties  of  normal  hydrogen  from  low 
temperatures  to  300*K  and  from  1  to  100  atmospheres.  Dean,  J.  W.,  NBS 
Technical  Note  120;  Nov.  1961. 


Studies  on  heat  transfer  in  packed  beds.  Yagi,  S.;  Kunii,  0.;  Int. 
Developments  in  Heat  Transfer;  p.  750;  1961  Part  IV. 

D.  A.  Seanor,  Ph.D.  thesis,  Univ.  of  Bristol,  England,  1961. 

Vander  Arend,  P.  C.,  Chem.  Eng.  Progr.,  57,  No.  10,  62  (1961). 

Yagi,  S.  and  Kunii,  0.  Studies  on  heat  transfer  in  packed  beds.  Int. 
Developments  in  Heat  Transfer,  Part  IV,  750  (1961). 

Calculation  of  absolute  reaction  rates.  0.  K.  Oavtyan  (1.1.  Mechnikov  State 
Univ.,  Odessa).  Zhur.  Fiz.  Khim.  35,  1944-50  (1961)  C.A.  56,  2026h. 

Thermodynamic  functions  for  parahvdroqen.  R.  D.  Goodwin,  0.  E.  Diller,  H.  M. 
Roder,  B.  A.  Younglove,  and  L.  A.  Weber  (Natl.  Bur.  of  Stds.,  Boulder, 
Colorado.).  U.S.  Dept.  Com.,  Office  Tech.  Serv.,  AD  262,673  77  pp.  (1961). 
C.A.  58,  6254d. 


Heat  conductivity  of  gaseous  mixtures  of  para-ortho  hydrogen  at  20*K.  K. 
Heinzinger,  A.  Klemm,  and  l.  Waldmann  (Max-Planck-Inst.  Chem.,  Mainz,  Ger.). 
Z.  Naturforsch.  16a.  1338-42  (1961).  C.A.  56,  14951h. 

Radiation-induced  effects  in  HgQ  catalysts.  J.  Hoigne  and  D.  Ballantine 
(Brookhaven  Natl.  Lab.  Upton,  N.Y.).  U.S.  At.  Energy  Comm.  BNL  686  (T-233). 
31  pp.  (1961)  C.A.  56,  2915  f. 


Statistical-mechanical  analysis  of  catalyzed  hydrogenation  of  olefins  and 
associated  reactions  In  the  presence  of  metallic  catalyst.  Juro  Ho.riuchi 
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1961)  (In  English);  cf.  C.A. 
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1961  Cont'd: 


Kinetics  of  para-ortho  hydrogen  conversion  and  the  use  of  this  reaction  in  the 
study  of  the  mechanism  of  catalytic  processes.  S.  L.  Kiperman  and  I.  8. 
Davydova,  Kinetika  i  Kataliz -2,  762-72  (1961).  C.A.  56,  12352  h. 

Provisional  thermodynamic  functions  for  parahvdroqen.  Hans  M.  Roder  and 
Robert  D.  Goodwill  (Natl.  Bur.  of  Stds.,  Boulder,  Colo.),  U.S.  Dept.  Com., 
Office  Tech.  Serv.,  P.  B.  Rept.  161,631,  142  pp.  (1961).  C.A.  58,  8460b. 

Hydrogen  Transport  property  correlations.  J.  D.  Rogers,  R.  K.  Zeigler,  and  P. 
C.  McWilliams  (Los  Alamos  Sci.  Lab.,  Los  Alamos,  N.  Hex.).  U.S.  At.  Energy 
Comm.  TID-12,  633.  17  pp.  (1961).  C.A.  59,  9343d. 

Thermodynamic  properties  of  20.4°K  -equi librium  hydrogen.  A.  Shaffer,  and  J. 
Rousseau  (Ai  Res.  Manufg.  Co.,  Los  Angeles,  Calif.).  U.S.  Cept.  Com.,  Office 
Tech.  Serv.  AD  267,  262,  110  pp.  (1961).  C.A.  58,  72f. 

The  hindered  energy  exchange  between  solids  and  adsorbed  gas  molecules  in  the 
case  of  ortho-H  and  para-H.  K.  Schaefer  and  S.  Stotz  (Univ.  Heidelberg,  Ger.) 
Z.  Electrochem.  65,  623-8  (1961);  cf.  C.A.  48,  5594f.  C.A.  56,  8036b. 

Gas  chromatography  of  heavy  hydrogen  and  ortho-  and  para-hvdrogen.  Takao  Kan 
(Univ.  Tokyo).  Kagaku  no  Ryoiki  Zokan  No.  44,  97-113  (1961).  C.A.  56,  2i. 

Some  electron  and  proton  resonance  studies  in  heterogeneous  catalysis.  John 
Turkevich,  John  Mackey,  and  W.  H.  Thosnas.  Actes  congr.  intern  catalyses, 

2e,  Paris,  19602,  1815-28,  discussion  1829  (Pub.  1961).  C.A.  55,  23012e. 

Application  of  the  reaction  of  para-ortho  conversion  in  investigations  of 
elementary  stages  of  heterogeneous  catalysis.  V.  E.  Vasserberg,  I.  R. 
Davydova,  and  T.  V.  Georgievskaya.  Kinetika  i  kataliz  2,  773-9  (1961).  C.A. 
56,  9466  i. 

Formation  of  Intermediate  radical'-like  surface  forms  in  heterogeneous 
catalysis.  Vasserberg,  V.E.;  Balandin,  A.  A.;  Davydova,  I.R.;  Doklady  Akad. 
Nauk.  SSSR. ;  (61)  136;  P-  377-80. 
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1962 


CHEMABS  patent  6200741 5g,  Liquid  parahvdrogen.  A.  G.  Zel'dovich,  Yu.  K. 
Pilipenko.  USSR  166,373,  Date  10/08/62. 

64N27459#,  Investigation  of  the  para-ortho  shift  of  hydrogen  final  report. 

Nov.  1962-Nov.  1963  (catalyst  development  for  low  temperature  para-ortho 
conversion  reaction  of  hvdrooen).  Biskis,  E.  G.;  Kucirka,  J.  F.;  Schmauch, 

G.  E. 

64N16608#,  Investigation  of  para-ortho  shift  of  hydrogen,  final  report. 

Mar. -Sept.  1962.  (para-ortho  shift  of  hydrogen  endothermic  heat  conversion). 
Clark,. R.  G.;  Jambhekar,  A.;  Kucirka,  J.  F.;  Schmauch,  G.  E. 

* 

CHEMABS  patent  63012377c,  Catalysts  and  catalytic  processes  for  hydrogen 
conversion.  Weitzel,  D.  H.;  Loebenstein,  W.  V.;  Koeler,  R.  N.;  Timmerhou's,  K. 
D.;  UK  999,107,  Date  24/04/62. 

Clark,  R.  G.,  Kucirka,  J.  F.,  Jambhekar,  A.,  schmauch,  G.  E.,  "Investigation 
of  the  Para-Ortho  Shift  of  Hydrogen",  Air  Products  and  Chemicals,  Inc., 

Summary  Technical  Report  ASD  TR  62-833,  Part  I,. July  1S62. 

Journal  of  Catalysis  1,  62-73  (1962). 

M.  Green  and  R.  Seiwatz,  J.  Chem.  Phys..  37,  459  (1962). 

Drain,  L.  E.,  Proc.  Phys.  Soc.,  London  80,  1380  (1962). 

Wakao,  N.,  Smith,  J.  M.,  and  Selwood,  P.  W.,  J,  Catal.  1,  62  (1962). 

Gas -chromatographic  separation  of  ortho-  and  parahvdrogen  on  molecular  sieves. 
L.  Bechmann,  E.  Bechtold,  and  E.  Cremer  (Univ.  Innsbruck,  Austria).  J. 
Catalysis  1,  113-20  (1962).  C.A.  57,  9267g. 

Optimum  effectiveness  factors  for  porous  catalysts.  Cunningham,  R. ,E. ;  Smith, 
J.  H.;  Univ.  California,  Davis,  USA,  A.I.Ch.E.J.;  (63)  9;  p.  419-21;  in  Eng. 

Significant-structure  theory  of  liquid  hydrogen  in  its  various  ort.ho-para  and 
isotopic  forms.  Douglas  J.  Henderson,  Henry  Eyring,  and  Dale  Felix  (Univ.  of 
Utah,  Salt  Lake  City).  J.  Phys.  Chem.  66,  1128-32  (1962).  C.A.  57,  7929g. 

Ortho-parahvdrogen  conversion  bv  metal  surfaces  at  21 °K.  J.  T.  Kummer  (Ford 
Motor  Co.,  Dearborn,  Mich.).  J.  Phys.  Chem.  66,  1715-19  (1962).  C.A.  57, 

14537f . 

Metstable  hydrogen  molecules.  II.  Fine  structure  of  para-hvdrogen.  William 
Lichten  (Univ.  of  Chicago).  Phys.  Rev.  126,  1020-7  (1962);  cf.  C.A.  55,  3186g. 
C.A.  57,  6769h. 

The  effect  of  adsorbed  oxygen  on  the  catalytic  activity  of  Pt  and  Pt-Au  alloys 
in  the  parahvdrogen  conversion  reaction.  Hietrich  Menzel  and  Lothar  Riekert 
(Tech.  Hochschule,  Darmstadt,  Ger.)  Z.  Elektrochem.  66,  432-9  (1962).  C.A.  57., 
10563  b. 
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Hydrogen  transport  property  correlations.  II.  J.  D.  Rogers,  R.  K.  Zeigler, 
and  Paul  McWilliams  (Los  Alamos  Scl.  Lab.,  Los  Alamos,  N.  Hex.).  U.S.  At. 
Energy  Comm.  LA-2719,  40  pp.  (1962);  cf.  J.  Chem.  Eng.  Data  7,  179(1962).  C.A. 
58,  10750g. 

Schmidt  number  for  normal  hydrogen  and  parahvdrogen.  S.  C.  Saxena  and  T.  K. 

S.  Narayanan  (Rajasthan  Univ.,  Jaipur,  India).  Can.  J.  Phys.  40,  527-30 
(1962);  cf.  C.A.  55,  16052b.  C.A.  57,  792Sg. 

Comparison  of  the  isotope  exchange  between  hydrogen  and  water,  the 
parahvdrogen  conversion,  and  the  combusion  of  oxyhvdrogen  gas  in  water 
suspensions  of  noble  metal -charcoal  catalysts.  U.  Schindewolf,  M.  Kenawy,  and 
E.  G.  Hahadevan  (Kernforschungs-zentrum,  Karlsruhe,  Ger.).  Z.  Elektrochem.  66, 
406-12  (1962)  C.A.  57,  10562  i. 

Low-temperature,  ortho-parahvdrogen  conversion;  kinetic  studies.  Noriaki 
Wakao,  P.0.  Selwood  and  0.  M.  Smith  (Northwestern  Univ.  Evanston,  Ill.). 
A.I.Ch.E.  (Am.  Inst.  Chem.  Engrs.)  M.  478-81  (1962).  C.A.  57,  15863  a. 

Low-temperature  ortho-parahvdrogen  conversion  kinetic  studies.  Wakao,  N.; 
Selwood,  P.  W.;  Smith,  J.  H.;  Northwestern  Univ.,  Evanston,  Ill.,  USA, 
A.I.Ch.E.J.;  (62)  8;  p  478-81;  in  Eng. 

The  low-temperature  orthohvdrogen  conversion  over  supported  oxides  and  metals. 
Noriaki  Wakao,  J.  M.  Smith,  and  P.  W.  Selwood  (Northwestern  Univ.,  Evanston, 
Ill.).  J.  Catalysis  1.  62-73  (1962).  C.A.  £7,  1603  b. 
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Catalytic  properties  of  semiconductors.  Banks,  E.;  Collins,  F.  C.;  Loebl,  E. 

M. ;  Sarfati,  J.;  Polytech.  Inst.  Brooklyn,  USA;  A0610780  Avail.  CFSTI  (1963); 
in  Eng. 

Gini  D.,  Pinch,  P.  T.,  Von  Wald,  J.  L.,  and  Barrick,  P.  L.  Advan  Cryog  Eng  8, 
183  (1963). 

C^rk,  R.  G.,  J.  F.  Kucirka,  A.  Jambhekar,  and  G.  E.  Schmauch,  "Investigation 
c  he  Para-Ortho  Shift  of  Hydrogen,"  Tech.  Ooc.  Rpt.  No.;  ASD-TOR-62-833, 
p  I  &  II.,  for  A.  F.  Aero-Propulsion  Lab,  R.  &  Tech.  Div.,  Air  Force 

Si  >  Command,  Wright-Patterson  Air  Force  Base,  Ohio,  Oct.  1963. 

Scnmauch,  G.  E.,  J.  F.  Kucirka,  and  R.  G.  Clark,  "Activity  Oata  on  Improved 
Para-Ortho  Conversion  Catalysts,"  Chem.  Eng.  Prog.,  Vol.  59,  No.  8,  55-60, 

Aug.  1963. 

Eley,  D.  0.,  and  Shooter,  D.,  J.  Catalysis.  2,  259-73  (1963). 

N.  R.  Laine,  F.  J.  Vastola,  and  P.  L.  Walker,  Jr.,  J.  Phvs.  Chem..  67,  2030 
(1963). 

Schmauch,  G.  E.,  Kucirka,  0.  F.,  Clark,  R.  G.,  "Activity  Oata  on  Improved 
Para-Ortho  Conversion  Catalysts,"  AIChE  Symposium  on  Technical  Aspects  of 
Liquid  Hydrogen  Production,  Buffalo,  Hay  1963. 

D.  Gini,  F.  T.  Finch,  J.  L.  Von  Wald,  and  P.  L.  Barrick,  in  Advance  in 
Cryogenic  Engineering.  Vol.  8.  Plenum  Press,  New  York  (1963),  p.  183. 

Szego,  G.,  Cohn,  E.,  Astronaut.  Aerosp.  Eng.,  1,  No.  4,  107  (1963). 

H.  J.  Rossiter,  R.  N.  Smith,  and  J.  R.  Ludden,  J.  Phvs.  Chem..  6J,  2541  (1963). 

N.  R.  Laine,  F.  J.  Vastola,  and  P.  L.  Walker,  Jr.,  Proceedings  of  the  Fifth 
Carbon  Conference.  Vol.  2,  Pergamon  Press,  Oxford,  1963,  p.  211. 

Ashmead,  0.  R.,  Eley,  D.  0.,  and  Rudham,  R.,  Trans.  Faraday  Soc.  59,  207 
(1963). 

"Activity  Data  on  Improved  Para-Ortho  Conversion  Catalysts",  Schmauch, 

Kucirka,  Clark  (APCI),  Chemical  Engineering  Progress,  August  1963. 

AF  33(657)-10796  Marquardt  Oct  62-Nov  63  Conference  on  Heat  Exchanger 
Fouling  and  Contaminant  Removal. 

"Continuous  Conversion  Hydrogen  Liquefaction"  Lipman,  Cheung,  Roberts, 
(Linde-UCC),  Chemical  Engineering  Progress,  August  1963. 

Clark,  R.  G.,  J.  F.  Kucirka,  A.  Jambhekar,  and  G.  E.  Schmauch,  "Investigation 
of  the  Para-Ortho  Shift  of  Hydrogen,"  Tech.  Doc.  Rpt.  No.;  ASD-TDR-62-833, 
parts  I  &  II,  for  A.  F.  Aero-Propulsion  Lab,  R.  &  Tech.  Div.,  Air  Force 
Systems  Command,  Wright-Patterson  Air  Force  Base,  Ohio,  Oct.  1963. 
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1963  Cont'd; 


McKinley,  C.,  Schmauch,  G.,  "Effect  of  Adsorbed  Nitrogen  on  Catalytic  Activity 
of  Ortho-Para  Hydrogen  Conversion  Catalysts,"  Cryogenic  Eng,  Conf.,  Boulder, 
Colorado,  August  1963. 

"Investigation  of  the  Para-Ortho  Shift  of  Hydrogen,"  Technical  Documentary 
Report  No.  ASD-TDR-62-833,  by  Air  Products  (R.  G.  Clark,  Kucirka,  Jambhekar, 
Schmauch)  for  Wright  Patterson  AFB,  Part  I  July  1962,  Part  2  October  1963. 

"Investigation  of  the  Para-Ortho  Shift  of  Hydrogen,"  Clark,  R.  G.;  Kuaraka,  J. 
F.;  Jambhekar,  A.;  Schmauch,  G.  E.;  Wright-Patterson  Air  Force  Base,  Ohio  USA, 
NASA  Doc.  N64-16608;  (1963);  52  ps;  in  Eng. 

"Catalytic  investigations  of  alloys,  XXIV.  Para  hydrogen  conversion  on  silver- 
palladium  alloys".  Rienacker,  G.;  Engels,  S.;  Monatsber.  Oeut.  Akad.,  Wiss 
Berlin;  (63)  5,  (11-12);  p.  706-11. 

"Ortho-para  transition  in  molecular  hydrogen".  Raich,  J.  C.;  Good,  R.  H., 

Ames.  Iowa  Lab.,  Iowa,  USA,  Proc.  Midwest  ^onf.  Theoret.  Phys.;  Notredame 
Ind . ;  (63);  p.  295-7;  in  Eng. 

Ortho-  and  paratritium.  E.  W.  Albers,  P.  Harteck,  and  R.  R.  Reeves,  Jr. 
(Rensselaer  Polytechnic  Inst.,  Troy,  N.Y.).  Z.  Naturforsch  18a,  197-202  (1963) 
(in  English).  C.  A.  58,  13149a. 

Parahvdrogen  conversion  on  neodvnium  oxide.  Ashmead,  0.  R.;  Eley,  D.  D.; 
Rudham,  R.;  Univ.  Nottingham,  England.  Trans.  Faraday  Soc.;  (63)  59;  p. 

207-15;  in  Eng. 

Chem.  Eng.  News  41  (20),  68-71  (1963). 

CHEMABS  journal  59013383e;  "Parahydrogen  conversion  of  the  first  transition 
series",  Eley,  D.  D.;  Shooter,  D.;  Univ.  Nottingham,  England.  J.  Catal.;  (63) 

2  (4);  p  259-74;  in  Eng. 

CHEMABS  journal  5801071 6d ;  "Determination  of  para  and  ortho-hydrogen,  hydrogen 
deuteride,  and  deuterium  by  gas  chromatography".  Fujita,  K.;  Kivan,  T.;  Univ. 
Tokoyo,  Japan.  Bunseki  Kagaku;  (63)  12;  p  15-20. 

Activity,  surface  area,  and  weight  loss  correlations  for  hydrous  ferric  oxide 
catalyst.  D.  Gini,  F.  T.  Finch,  J.  L.  Von  Wald,  and  P.  L.  Barrick  (Univ.  of 
Colorado,  Boulder).  Advan.  Crvog.  Eng.  8,  183-9  (1963).  C.A.  59,  9312  a. 

Pressure-densltv-temperature  relations  of  freezing  liquid  para-hydrogen  to  350 
atmospheres.  R.  D.  Goodwin  and  H.  M.  Roder  (Natl.  Bur.  of  Stds.,  Boulder, 
Colo.).  Cryogenics  3(1),  12-15  (1963).  C.A.  59,  9351f. 

The  theory  of  parahvdrogen  transformation  hy  hlradlcalolds.  H.  Hartmann,  G. 
Gliemann,  and  H.  Gebler  (Univ.  Frankfurt/Main,'  Ger.) .  Chim.  Acta  1,  144-54, 
(1963)  (In  German)  C.A.  59,  1128b. 


1963  Cont'd: 


Hicrocatalvtic  studies  of  the  hydrogenation  of  ethylene.  I.  The  promoting 
effect  of  adsorbed  hydrogen  on  the  catalytic  activity  of  metal  surfaces. 

Hall,  N.  K.;  Hassell,  J.  A.;  J.  Phys.  Chem.;  (63)  67;  p  636-43;  in  Eng. 

Chromatographic  separation  of  the  isotopic  and  nuclear-spin  species  of  the 
hydrogens  at  low  temperatures.  Walter  J.  Hanbach  and  Oavid  White  (Ohio  State 
Univ.,  Columbus).  J.  Chim.  Phys.  60,  97-9  (1963)  (in  English).  C.A.  58, 
11980h. 

Determination  of  para-  and  orthohvdrogen.  hydrogen  deuteride.  and  deuterium  by 
gas  chromatography.  Katsuyoshi  Fujita  and  Takao  Kwan  (Univ.  Tokyo).  Bunseki 
Kagaku  H,  15-20  (1963).  C.A.  58,  1071 6d . 

Endothermic  conversion  of  parahydrogen  to  adsorbed  equilibrium  hydrogen  below 
20°K.  George  E.  MacWood  and  Karl  W.  Boeddeker  (Ohio  State  Univ.,  Columbus). 

J.  Chem.  Phys.  38  (11),  2779-80  (1963)  C.A.  59,  9346  d. 

Irradiation-induced  effects  in  magnesium  oxide  catalysts.  Moigne,  J.; 
Ballentine,  D.  Brookhaven  Natl.  Lab.,  Upton,  N.Y.,  USA,  Intern.  J.  Appl. 
Radiation  Isotopes  (63)  14.  (4);  p221-9;  in  Eng. 

Diffusion  kinetics  in  heterogeneous  catalysis.  III.  Disturbance  of  kinetic 
measurements  by  longitudinal  diffusion.  Kinetics  of  the  para-hvdrogen 
conversion.  H.  Noller,-  P.  Andreu,  and  G.  M.  Schwab  (Univ.  Munich,  Ger.)  Z. 
Physik.  Chem.  (Frankfurt)  36,  179-98  (1963);  cf.  C.A.  59,  4583d,  mOa". 

Diffusion  resistances  in  alumina  and  silica  catalysts.  Rao,  M.  R.;  Smith,  J. 
H.;  Univ.  California,  Davis,  USA;  A.I.Ch.E.J.;  (63)  9  (4);  p  485-90;  in  Eng. 

The  orthobaric  densities  of  parahydrogen.  derived  heats  of  vaporization,  and 
critical  constants.  H.  H.  Roder,  D.  E.  Oilier,  L.  A.  Weber,  and  R.  D. 
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Kinet.  Katal.,  13(4),  954-60  (1972).  ,  • 

Nickel  oxide  silica  catalyst  for  conversion  of  orthohvdrogen  to  parahvdrogeh 
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Konenko,  I.  R.;  Gaifutdinova,  R.  K.;  Gorshkova,  L.  S. ;•  Tolstopyatova,  A.  A.; 
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Rare  earth  metals  as  catalysts  in  the  para-ortho  conversion  of  hydrogen. 
Konenko,  I.  R.;  Gaifutdinova,  R.  K.;  Gorshkova,  L.  S.;  Tolstopyatova,  A.  A.; 
Berg,  L.  G.;  Moreva,  N.  I. 
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Konenko,  I.  R.;  Gaifutdinova,  R.  K.;  Gorshkova,  L.  S.;  Tolstopyatova,  A.  A.; 
Moreva,  N.  I.. 

Redkozemel.  Metal.,  Splavy  Soedin.,  Mater.  Soveshch.,  7th,  Meeting  Date  1972, 
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L.G.;  Moreva,  N.I. 
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Berg,  L.  G.;  Moreva,  N.  I. 
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conversion  of  hydrogen. 

Konenko,  I.  R.;  Gaifutdinova,  R.  K.;  Gorshkova,  L.  S.;  Tolstopyatova,  A.  A.; 
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Yagi,  Tatsuhiko;  Tsuda,  Motoyuki;  Inokuchi,  Hiroo. 
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Zhun,  G.  G.;  Blagoi,  Yu.  P. 

Zh.  Fiz.  Khim.,  47(1),  154-7  (1973). 


75 


1974 
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Conversion  of  parahvdroqen  to  orthohvdroqen  in  a  gamma-rav  and  neutron 
radiation  field. 

Conant,  J.  W.;  Edeskuty,  F.  J.;  Huston,  J.  E.;  Thome,  F.  V. 

Report,  LA-5436-MS,  8  pp.  Avail.  Dept.  NTIS 
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Eley,  D.  D.;  Forrest,  H.;  Rudham,  R. 
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Ortho  hvdroqen-para  hydrogen  interconversion  catalysts. 
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Natural  ortho-para  conversion  in  hydrogen  and  deuterium  in  liquid  and  solid 
states. 
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at  low  temperature. 

Nishimura,  Yusaku;  Nakajima,  Fumito. 

Hitachi,  Ltd. 

Japan,  Kokai  JP  49/41290  [74/41290],  18  Apr  1924,  5  pp. 
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enuilibration  and  ortho-parahvdrogen  conversion. 
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Bull  Chem.  Soc.  Jap.;  (74)  p  234-5;  Vol.  47;  No.  1;  in  Eng. 

Ortho-para  conversion  of  hydrogen  on  zeolite  and  metal-zeolite  catalysts. 
Paranosenkov,  V.P.;  Gryaznova,  Z.V.;  Tsitsishvili,  G.V.;  Krupennikova,  A.  Yu.; 
Ponomareva,  N.N. 

Dokl .  Akad.  Nauk  SSSR;  (74)  0  1125-6  (Phys.  Chem.);  Vol.  217;  No.  5;  in  Russ. 
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Mol.  Phys.,  28(3),  683-94  (1974). 
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J.  Am.  Ceram.  Soc.,  57(11),  474-7  (1974). 


Para-  to  ortho-hydrogen  conversion  on  nonmetallic  magnetic  surfaces. 
Scalapino,  0.  J.;  Petzinger,  K.  G. 

AIP  (Amer.  Inst.  Phys.)  Conf.  Proc.;  (74)  p  8-18;  Vol.  18,  Pt.  1;  in  Eng. 


Diffusion  and  ortho-para  conversion  in  solid  hydrogen. 
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Ferric  hydroxide  as  a  catalyst  for  ortho-para  conversion  of  hydrogen. 
Seifert,  Peter;  Deutschmann,  Ludmila;  Sur,  Lothar. 

Exp.  Tech.  Phys.;  (74)  n  355-60;  Vol.  22;  No.  4;  in  Gsr. 
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and  the  para-hydrogen  conversion  o^  platinum. 
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Theory  of  ortho-para  conversion  in  solid  hydrogen  at  high  densities. 

Berlinsky,  A.  John. 

Phys.  Rev.  B,  12(4),  1482-6  (1975). 

Conversion  of  para  to  orthohvdroqen  in  a  gamma -ray  and  neutron  radiation  field. 
Conant,  J.  W.;  Edeskuty,  F.  0.;  Huston,  J.  E.;  Thome,  F.  W. 

Cryogenics,  15(1),  12-16  (1975). 

Hydrogen  activation  on  zinc  oxide. 

Conner,  W.  C.,  Jr.;  Kokes,  R.  J. 
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Phonon-  and  libron-excitation  with  ortho- para  conversions  by  neutron 
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Parahydrogen  in  solid  orthohyrtrogen.  General  theory  and  applications  to  the 
ortho-para  conversion  by  neutron  scattering. 

Diehl,  H.  W.;  Biem,  W. 

Fiz.  Nizk.  Temp.  (Kiev).  1(6),  789-95  (1975). 
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parahvdrogen  conversion. 
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Catalytic  function  of  hydrogen  bound  to  the  surfaces  of  oxides. 
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Acc.  Chem.  Res.,  8(8),  257-63  (1975). 
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JP  50/115690  [75/115690],  10  Sept  1975,  6  pp. 

0rtho-/parahvdroger.  conversion  and  hydrogen-deuterium  equilibration  over 
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Natural  ortho-para  conversion  in  solid  hydrogen  and  deuterium. 

Milenko,  Ya.  Yu;  Sibileva,  R.  M. 

Fiz.  Nizk.  Temp.  (Kiev),  1(6),  7S6-8  (1975). 

Low  temperature  parahydrogen  enrichment  ^3talvzed  by  paramagnetic  ions 
supported  on  rutile. 

Rudham,  Robert;  Tullett,  Arthur  D. 

J.  Chem.  Soc.,  Faraday  Trans.  1,  71(12),  2361-5  (1975), 

Low-temperature  parahydrogen  conversion  on.  X-zeolite  containing  paramagnetic 
cations.  .  • 

Rudham,  R.;  Tullett,  A.  D.;  Wagstaff,  K.  P. 
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